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1
SYSTEMS AND METHODS FOR OPTIMIZING
BROADCASTS

PRIORITY CLAIM

The present application constitutes a divisional application
of' U.S. patent application Ser. No. 13/681,368, entitled SYS-
TEMS AND METHODS FOR OPTIMIZING BROAD-
CASTS, naming MICHAEL L. GIBBONS and ROBERT J.
GIBBONS as inventors, filed 19 Nov. 2012, which is cur-
rently co-pending, and further claims the benefit of U.S.
provisional patent application Ser. No. 61/561,258 filed Nov.
17, 2011. The foregoing applications are incorporated by
reference in their entirety as if fully set forth herein.

FIELD OF THE INVENTION

This invention relates generally to broadcasts, and more
specifically, to systems and methods for optimizing broad-
casts.

BACKGROUND

Advances in integration make possible new ways of opti-
mizing transmissions, through incorporating real-time (or
near real-time) information not previously readily accessible,
enabling decision-making and real-time (or near real-time)
adjustments in transmission operations.

SUMMARY

An embodiment provides a method that includes determin-
ing a destination for a broadcast. The method also includes
receiving at least one signaling parameter associated with a
condition affecting the broadcast. The method also includes
adjusting at least one broadcasting parameter for optimizing
reception of the broadcast at the destination. The method may
include determining a geographic range surrounding a point
for reception of a broadcast. The method may include receiv-
ing GPS coordinates associated with at least one of the trans-
mitter of the broadcast or the destination of the broadcast. The
method may include receiving at least one air temperature
associated with at least one of the transmitter of the broadcast
or the destination of the signal broadcast. The method may
include receiving at least one atmospheric condition associ-
ated with at least one of the transmitter of the broadcast or the
destination of the signal broadcast. The method may include
receiving at least one interference condition associated with
at least one of the transmitter of the signal broadcast or the
destination of the signal broadcast. The method may include
receiving one or more at least partial obstructions associated
with at least one path between the transmitter of the signal
broadcast or the destination of the signal broadcast. The
method may include receiving at least one altitude associated
with at least one of the transmitter of the broadcast or the
destination of the broadcast. The method may include receiv-
ing at least one density of the medium through which the
broadcast is transmitted between the transmitter of the broad-
cast and the destination of the broadcast. The method may
include receiving from one or more of a database associated
with the hardware, a sensor associated with the hardware, or
at least one other transmission at least one signaling param-
eter associated with a condition affecting the broadcast. The
method may include adjusting one or more signal strengths
for the broadcast. The method may include adjusting one or
more frequency bandwidths for the broadcast. The method
may include adjusting one or more frequencies for the broad-
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cast. In an alternate embodiment, the method may further
include determining at least one alternate destination for the
broadcast. In addition to the foregoing, other method embodi-
ments are described in the claims, drawings and text that form
a part of the present application.

An embodiment provides a method that includes receiving
an area associated with transmitted broadcasts. The method
also includes determining a minimum signal strength corre-
sponding with the area. The method also includes adjusting a
receive selectivity for filtering broadcasts below the mini-
mum signal strength. The method may include determining a
geographic range surrounding a point for transmitted broad-
casts, the geographic range including points from which
transmitted broadcasts are not filtered. The method may
include adjusting a receive selectivity for a receiver based at
least in part on the distance between the receiver and a geo-
graphic point. The method may include determining a mini-
mum signal strength corresponding with the area based at
least in part on one or more of a temperature, an atmospheric
condition, a density associated with a medium through which
the broadcasts are transmitted, a frequency bandwidth, a fre-
quency, an altitude, or an at least partial obstruction. The
method may include receiving from one or more of a database
associated with the hardware, a sensor associated with the
hardware, or at least one other transmission at least one sig-
naling parameter associated with a condition affecting the
broadcast, and determining a minimum signal strength cor-
responding with the area based at least in part on the at least
one signaling parameter, including at least one or more of a
temperature, an atmospheric condition, a density associated
with a medium through which the broadcasts are transmitted,
a frequency bandwidth, a frequency, an altitude, or an at least
partial obstruction. In addition to the foregoing, other method
embodiments are described in the claims, drawings and text
that form a part of the present application.

A system for transmitting or receiving optimized broad-
casts includes at least one of a means for transmitting a
broadcast or a means for receiving a broadcast. The system
also includes a means for determining at least one signaling
parameter associated with a condition affecting the broadcast.
The system also includes a means for adjusting one or more of
a signal strength, a frequency, a frequency bandwidth, a
receive sensitivity, or a destination for a broadcast. In addition
to the foregoing, other system embodiments are described in
the claims, drawings and text that form a part of the present
application.

The foregoing summary is illustrative only and is not
intended to be in any way limiting. In addition to the illustra-
tive aspects, embodiments and features described above, fur-
ther aspects, embodiments and features will become apparent
by reference to the drawings and the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention are described in
detail below with reference to the following drawings:

FIG. 1 illustrates an example of an operational flow, in
accordance with an embodiment of the invention;

FIG. 2 illustrates an alternative embodiment of the opera-
tional flow of FIG. 1;

FIG. 3 illustrates another alternative embodiment of the
operational flow of FIG. 1;

FIG. 4 illustrates an example of an operational flow, in
accordance with a alternate embodiment of the invention;

FIG. 5 illustrates another alternative embodiment of the
operational flow of FIG. 4;
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FIG. 6 illustrates an example system, in accordance with an
embodiment of the invention;

FIGS. 7a and 7b depict an exemplary environment in
which an embodiment of the invention may be implemented;
and

FIGS. 8a and 85 depict an additional exemplary environ-
ment in which a different embodiment of the invention may
be implemented.

DETAILED DESCRIPTION

This invention relates generally to broadcasts, and more
specifically, to systems and methods for optimizing broad-
casts. Specific details of certain embodiments of the invention
are set forth in the following description and FIGS. 1-86 to
provide a thorough understanding of such embodiments. The
present invention may have additional embodiments, may be
practiced without one or more of the details described for any
particular described embodiment, or may have any detail
described for one particular embodiment practiced with any
other detail described for another embodiment.

Vehicles may be equipped with communication radios.
Airplanes have VHF communications transceivers, such as
the King KX-155, used for pilots to communicate with air
traffic controllers, other aircraft, or stations on the ground.
Police cars, ambulances, fire trucks and other emergency
vehicles may have Motorola radios used for officers and
emergency workers to communicate with their base or with
occupants of other vehicles. Truckers may use a Citizens
Band (C.B.) radio to communicate with other truckers and
with truck stops. A vehicle equipped with a communication
radio may even include an individual in a car with a cellular
telephone. Watercraft, including ships and submarines, may
have radio equipment. A communication radio may even be
used outside of a vehicle, by a police patrolman on foot, or by
a walker or stationary individual talking on a cellular phone.

A radio may be used to broadcast signals for other than
verbal communications. For example, an aircraft navigational
radio may receive signals sent from a ground station includ-
ing signals providing navigational information, where the
signals do not contain words and are not ordinarily decipher-
able by a human as language. Mobile devices may include
Wi-Fi (IEEE 802.11, for example) radios which transmit
packetized bit data usable for computing or other purposes.
Ground stations may similarly transmit signals with data
contained in modulated or otherwise encoded transmissions.
A smartphone may receive cellular packet data using tech-
nologies such as 3G or LTE.

Vehicles may be further equipped with GPS receivers. A
GPS receiver can pinpoint a location in terms of latitude,
longitude, altitude, and/or other measures of location. GPS
receivers provide location information for aircraft, passenger
cars, police and other public safety vehicles, etc. Handheld
GPS receivers may be used by walkers to establish location.
Some vehicles may have other sources of location informa-
tion. An aircraft, for example, may have an altimeter in addi-
tion to a GPS receiver. Cellular phones may have integrated
GPS receivers.

A GPS receiver is often combined with a geographical
database to provide navigation information, topographical
features, data about geographic landmarks and other such
data. For example, a car equipped with a GPS receiver and
geographical database can utilize the equipment to provide
driving directions to a driver. The same equipment can pro-
vide information about landmarks or facilities to the driver,
such as the location of a nearby ATM. In an aircraft, the GPS
receiver and geographical database can provide a safe navi-
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4

gational route by air for an airplane to safely arrive at an
airport without having inadvertently flown into nearby ter-
rain. When flying an instrument approach, a pilot can utilize
the GPS receiver and geographical database to be aware of the
distance and bearing to the airport while maintaining an
awareness of surrounding mountains, buildings or other geo-
graphical features from which the aircraft must maintain a
safe distance. Drivers may use a GPS with geographical data-
base in the automobile for driving directions to a particular
destination. A walker may use a smartphone with a GPS and
geographical database for walking directions to a particular
destination. Some GPS systems can make use of the Wide
Area Augmentation System (WAAS) to provide a more pre-
cise location.

Vehicles may further be equipped with receivers config-
ured to receive information about weather. Aircraft may have
a radio receiver capable of receiving current weather infor-
mation transmitted by satellite by operators such as XM.
Ground-based weather receivers are available, as are portable
receivers that could be carried by a walker. Temperatures can
also be sensed by a thermometer installed in a vehicle.

Operators of communication radios, whether the radio is in
a vehicle or carried by a walker, may have issues of signal
strength to manage. The “strength” of a radio transmission, or
the power with which that radio transmission is transmitted,
dictates in part how far away that transmission may be heard
by aradio receiver. For example, a 10 Watt radio may transmit
radio signals farther than an aircraft equipped with a 5 Watt
radio. Radio signals are typically transmitted with fixed
strengths for all transmissions, irrespective of the distance
over which the transmission is intended to be carried.

Accordingly, a ground-based operator at Point A who
wishes to transmit a signal intended to be received by another
ground-based operator at Point B will likely transmit a signal
that is stronger than necessary. In some instances, the signal
generated by the ground-based operator at Point A will be
transmitted and be able to be received much further away than
the ground-based operator at Point B.

The distance over which a transmission may be heard is
also impacted by topographical features, among other things.
Many radio signals are “line of sight,” meaning that if there is
a mountain in between Point A and Point B, the signal from
Point A may not be able to be received at Point B. If either
transmitter A or receiver B is sufficiently elevated, however,
over the top of the topographical feature, the radio transmis-
sion of Point A may be within the line of sight of Point B such
that it may be heard at Point B.

Other aspects which impact reception of a radio signal
include interference from other facilities. It may be, for
example, that if a low-power radio signal is being broadcast
from Point A, which is adjacent to a commercial radio station
transmitting at a frequency range close to that of the signal
from Point A, the radio signal from Point A is degraded due to
interference from the commercial radio station such that
Point A’s signal may not be received at Point B. Interference
may also be in the form of atmospheric conditions, as will be
discussed infra, or in the form of solar or magnetic interfer-
ence. Such interference may be predicted or detected and
information about the interference may be relayed to the radio
so that adjustments accounting for the interference may be
made. The interference may also be detected by the radio
station in order to adjust accordingly.

Atmospheric conditions, including cloud cover and/or
ambient air temperature may also impact transmission and
reception of radio signals. The density of the transmission
medium through which the signal is being broadcast may
affect transmission and reception of radio signals. This may
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be in part due to an atmospheric condition or a partial obstruc-
tion. The conditions of the transmission medium may vary in
between the source and destination of the broadcast. Con-
sider, for example, a transmission from a submarine 500 feet
below sea level to a satellite in orbit, in which the transmission
medium includes water for a portion of the transmission
distance, as well as air, all having varying ambient tempera-
tures and densities. These conditions may be sensed using
sensors, referenced using databases local or remote to the
transmitter or receiver, predicted using computational meth-
ods, or received in near real-time from other sources of infor-
mation regarding the conditions.

In some instances, where many radio users transmit on the
same frequency, there can be competition for the frequency.
In the example of aircraft landing at a particular airport, the
airport will be assigned a single radio frequency for all users
to utilize. All pilots landing at that airport will use the same
frequency to send radio transmissions containing information
about their position relative to the airport, and their intention.
At a tower-controlled airport, all pilots landing at that airport
will use the same frequency to talk an air traffic controller, and
the air traffic controller will use that same frequency to talk to
the pilots.

A rule of thumb is for a pilot landing at a particular airport
to begin transmitting position and intentions from 8 to 12
miles away from the airport. However, depending on a host of
conditions, if that pilot begins transmitting 10 miles away
from the airport, that signal can be heard many miles beyond
the airport. If the aircraft is low to the ground, the signal may
only be heard within a 15 mile radius including the airport.
However, if the aircraft is higher, the signal may carry 80
miles or more.

In some instances, a particular radio frequency is assigned
for use at multiple airports. Two, three and even more airports
within close range geographically can all be assigned the
same radio frequency. There are a limited number of radio
frequencies which may be assigned, and there are more air-
ports than there are available frequencies. Therefore it is
necessary to reuse frequency assignments. Consequently,
three airports within 100 miles of one another, for example
airports F, G and H, may all have the same frequency
assigned. Pilots intending to land at airport F and transmitting
their intentions while 10 miles away may transmit a signal
that can be heard by pilots in the vicinity of airports G and H.
This is inconvenient for pilots in the vicinity of airports G and
H. Since only one pilot may transmit and be understandably
received by other pilots at a time, if a pilot at airport F is
transmitting, a pilot at airport G may be blocked from sending
a transmission.

Radios incorporate a squelch, or selectivity, feature. With a
squelch control, a threshold is established for permitting a
transmission to be heard by the user. The squelch can be
adjusted to let only the strongest signals to be heard by the
user, or to permit all signals including very weak signals to be
heard. The squelch is a filter, such that only transmissions
above the signal strength established by the squelch control
are heard over the radio’s speaker. If a user intends to hear
signals from far away, the signals from far away most likely
being the weakest signals, the user can “lower the squelch” so
that the filtering is reduced and signals from far away are
heard over the speaker. If a user only wants to hear stronger
signals that are likely close by, the user may raise the squelch
so that only those strong signals are heard over the speaker.

However, operating the squelch to filter out distant trans-
missions while still permitting closer transmissions to be
heard is imprecise. It is a manual process, and it requires the
operator to be listening to a distant signal while adjusting the
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squelch until that distant signal is filtered out. That requires
the distant signal to be transmitted at the time the squelch is
being adjusted, which is beyond the control of the receiver.
Further, as the pilot gets closer to an airport, the radio operator
may desire further squelch adjustment to change the selectiv-
ity, accounting for the change in position relative to the air-
port.

This is also an imprecise method of filtering out transmis-
sions which may or may not be pertinent to a particular
listener. Many factors other than distance impact signal
strength. While it is true that a squelch control that filters out
lower signal strength transmissions may block signals that
originate further away in terms of latitude and longitude, it is
possible that pilots at a higher altitude who transmit may
generate a signal of a higher signal strength which overcomes
the squelch.

Differently, police officers in city ] may share a frequency
with police officers in city K, where cities J and K are 50 miles
apart and transmissions from officers in city J are not desired
to be heard in city K. All of the radios in the patrol cars of city
K have their squelch control adjusted such that transmissions
from city J are filtered out, the transmissions from city J being
lower quality signal strength transmissions by the time they
are received in city K. However, city J includes a 7000' moun-
tain, and patrol cars occasionally are dispatched to the top of
the mountain. When a patrolman in a car on top of the moun-
tain in city J transmits, that transmission is of a higher quality
signal strength by the time it is received in city K, and it is not
filtered by the squelch setting of the radios in city K’s cars.

In a different example, cellular telephones transmit and
receive in communication with a cellular tower. When close
to a particular tower, a cellular telephone when transmitting a
signal to a cellular tower may broadcast a signal that is stron-
ger than needed. The telephone may unnecessarily transmit a
signal that may be able to be received by more distant towers
even when there is a tower in the more immediate vicinity.
Transmitting such a strong signal may utilize unnecessary
power, where a weaker broadcast adequate to communicate
with the adjacent cellular tower would suffice. In a cellular
telephone, which is battery powered, such unnecessarily
strong broadcasts might result in excess drain on the phone’s
battery, where a reduction in transmission power to a power
still sufficient to reach the nearby tower might result in an
overall reduction in use of battery power.

Similarly, a Wi-Fi radio installed in a laptop computer
which is in communication with an access point may broad-
cast a signal at a higher power than is needed when the access
point is nearby. The Wi-Fi radio in the laptop located near an
access point could transmit at a lower power if it was aware of
the location and distance to the nearby access point. Such a
lower power transmission could conserve battery life of the
laptop. Alternatively, the Wi-Fi network may select the access
point for communications with a mobile device in accordance
with the location, distance or by reference to other transmis-
sion conditions disclosed elsewhere herein.

Given the plethora of location, geography, weather, atmo-
spheric, obstruction and other information now available
within close proximity to or internal to radio communication
equipment, such information could be provided to and/or
integrated with radio communication equipment to optimize
radio transmission and reception taking into account location,
topography, landmarks and other geographic features, and/or
atmospheric and temperature conditions.

An airplane with a communications radio could integrate
location from a GPS receiver with the communications radio.
The airplane with the communications radio could further
have integrated weather from a satellite weather receiver,
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temperature from an installed thermometer, and/or topo-
graphic or landmark information from a navigation database.
Integrating the reception of information about location, atmo-
spheric conditions, and topographic/landmark information
would facilitate the determination of an optimal transmission
power or optimal selectivity or squelch setting for reception.
A cellular smartphone with a GPS receiver and a mapping
database for providing navigation could be easily provisioned
with the location of cellular towers. Similar integration could
be performed with vehicle radios for police cars, trucks or
other vehicles and for handheld radios. Also, Wi-Fi radios
integrated into a laptop computer with GPS may be able to
access a database containing locations of wireless access
points to set an appropriate transmit power.

Further, upon a determination that a particular transmis-
sion between a source and destination may be overly bur-
dened by unfavorable conditions, an alternate destination
may be selected. Such selection may be from the aforemen-
tioned onboard location database or from another source.

Given constantly varying conditions, a transmission may
be subject to interference and require retrying for the trans-
mission to be completed successfully. In some scenarios, a
particular number of retries may be acceptable. In some sce-
narios, a power level can be boosted to lessen the likely
number of retries necessary.

Multicast technologies may include a source broadcasting
a transmission that is intended to be received at multiple
locations. In some scenarios, conditions affecting the broad-
cast as disclosed above may vary dependent upon conditions
between the transmitter and the various reception locations. A
multicast transmission may be segmented and operationally
varied according to the segments using techniques disclosed
herein. In a simple, non-limiting example, a broadcaster may
transmit a signal directed to the east at one power and to the
west at a different power. The broadcaster may vary the fre-
quency bandwidth, sending a narrower broadcast to the east
and a wider broadcast to the west (wherein narrower implies
asmaller portion of the frequency spectrum and wider implies
a greater portion, whether contiguous or non-contiguous, of
the frequency spectrum).

Altering the choice of frequency spectrum over which the
signal is broadcast may also affect the quality of the trans-
mission within the meaning of the instant application. Even in
a unicast environment, where the signal is intended for a
single destination, the broadcaster may vary the frequency
bandwidth as dictated by conditions, sending a narrower
broadcast or a wider broadcast (wherein narrower implies a
smaller portion of the frequency spectrum and wider implies
a greater portion, whether contiguous or non-contiguous, of
the frequency spectrum). The broadcaster may use different
signal strengths, frequencies, or bandwidths (contiguous or
non-contiguous) for different transmissions to the same or
different recipients, dependent on conditions relating to the
broadcast determined in real-time or near real-time.

A Dbroadcaster may choose an alternate transmission
medium or station, depending on conditions, including a dif-
ferent transmitter. For example, a cellular network operator
with multiple cell sites in its network may determine a par-
ticular cell site for completing a transmission to a particular
cellular phone based upon conditions detected in real-time or
near real-time. A cellular system may detect that a subscriber
is within 1000 meters of cellular tower A as a straight-line
distance, and within 1500 meters of cellular tower B as a
straight-line distance, and choose to complete the transmis-
sion via cellular tower B due to a detected or known interfer-
ence condition associated with the path between the sub-
scriber and cellular tower A. Or, a broadcaster could select a
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fiber optic connection for 90% of the transmission length and
a wireless connection for the remaining 10% in one scenario
where wireless interference was heavy, but reverse these per-
centages in operations where wireless availability is good.

A “radio” as used herein refers without limitation to a
device capable of transmitting or receiving, including without
limitation a VHF radio, an AM or FM radio, a shortwave
radio, a medium wave radio, a cellular phone, a smartphone,
a pager, a walkie-talkie, a handheld radio, a transmitting
station, a satellite, a packet radio, a television, a wired device
connected by copper, fiber, solid conductor, stranded conduc-
tor or other non-wireless medium, a Wi-Fi or 802.11 radio, a
spread-spectrum radio, a frequency hopping radio, a direct
sequence radio, a radio which sends and/or receives electro-
magnetic waves, and/or a device which sends and/or receives
optical signals. A “radio” may include a single or multiple
transmitters and/or receivers. Within the meaning of the
instant application, a “radio” is a device communicating
voice, data or other signals operating by electromagnetic
radiation which systematically changes and/or modulates
some property of the radiated waves, such as their amplitude,
frequency, phase, or pulse width, wherein the transmission
medium may be air or a conductor such as a wire, antenna or
other signal-bearing medium.

FIG. 1 illustrates an example of an operational flow asso-
ciated with optimizing broadcasts. FIG. 1 and several follow-
ing figures may include various examples of operations flows,
discussions and explanations with respect to the above-de-
scribed embodiments. However, it should be understood that
the operational flows may be executed in a number of other
environments and contexts, and/or in modified versions of
FIG. 1. Also, although the various operational flows are illus-
trated in a sequence(s), it should be understood that the vari-
ous operations may be performed in other orders than those
which are illustrated, and/or may be performed concurrently.

After a start operation, the operational flow 100 includes a
determining operation 110. The determining operation deter-
mines a destination for a broadcast. The destination for a
broadcast may be a particular cellular tower with which a
cellular telephone will communicate. Alternatively, a desti-
nation for a broadcast may be a particular geographic loca-
tion. Importantly, a destination for a broadcast does not nec-
essarily require that there be a receiver or reception
equipment associated with the destination. A transmitter
could be broadcasting with the intention that any reception
equipment at the destination be able to receive the broadcast.
In some embodiments, determining a destination for a broad-
cast may include receiving the name of a destination airport,
a cellular system, an SSID for a wireless network, a geo-
graphic location such as a city, a particular frequency or
another entity associated with a destination which may be
desired for a transmission.

The operational flow 100 also includes a receiving opera-
tion 130. The receiving operation receives at least one signal-
ing parameter associated with a condition affecting the broad-
cast. A signaling parameter may include an indication of one
ormore particular conditions that may impact transmission of
the broadcast and/or reception of the broadcast at a particular
destination, the conditions being described elsewhere herein.
Receiving the signaling parameter may refer to a sensor
which is integrated with the radio or operatively coupled with
the radio sensing the condition in real-time or near real-time.
In a simple, non-limiting example, the radio may have an
integrated temperature sensor, so a current ambient air tem-
perature at the radio may be sensed. The radio may also or
alternatively have a Global Positioning System (GPS)
receiver integrated with the radio, or another device capable
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of'providing a geographic location or other reference location
of the radio relative to some geographical feature, including
LORAN, GLONASS, inertial navigation, etc. Receiving the
signaling parameter may also refer to a lookup in a database
which is integrated with the radio or operatively coupled with
the radio in real-time or near real-time. Receiving the signal-
ing parameter may include receiving the signaling parameter
via a transmission medium, such as a weather broadcast via
an XM satellite radio broadcast which includes a temperature
at the transmitter and/or the receiver. Receiving the signaling
parameter may include detecting the signaling parameter
from a previous transmission by the same radio or another
radio. For example, a signal strength of an incoming trans-
mission from a known transmitter at a known point at aknown
transmit power may be used to estimate other conditions
related to the transmission. Receiving the signaling parameter
may include a database lookup. For example, a sunrise or
sunset time for a particular latitude and longitude may be
retrieved from a database, whether the database is internal to
the radio, operatively coupled with the radio or remotely
located with respect to the radio.

The operational flow also includes an adjusting operation
150. The adjusting operation includes adjusting at least one
broadcasting parameter for optimizing reception of the
broadcast at the destination. For example, a signal strength for
a transmission may be set in light of the distance for the
transmission, where the distance is determined in real-time or
near real-time using GPS coordinates from a GPS internal to
the radio and geographical coordinates for the destination
ascertained through a database lookup. The signal strength
may be adjusted so as to broadcast the signal as far as the
destination and no further, accounting for conditions such as
temperature, obstructions or other factors disclosed else-
where herein. Alternatively, a frequency, set of frequencies or
a frequency bandwidth may be selected according at least in
part to the signal parameters.

At least one of the determining operation 110, receiving
operation 130 or adjusting operation 150 is at least partially
implemented in hardware. The hardware may include a radio
transmitter for which a signal strength is selected for a par-
ticular transmission according to the adjusting operation 150.
The determining operation 110 may include a destination for
a broadcast may include, for example, a user inputting a
destination through a keypad integrated with the radio or by
using a combination of knobs and push-buttons. The receiv-
ing operation 130 may include referencing a database to
receive a weather report stored recently in the database or a
latitude and longitude of a destination for a transmission,
where the database is encoded and stored in a non-transitory
computer-readable medium internal to the radio. The forego-
ing examples of aspects of the invention which may be at least
partially implemented in hardware are exemplary only and
meant to be non-limiting.

FIG. 2 illustrates an alternative embodiment of the opera-
tional flow 100 of FIG. 1. The operational flow may include
one or more of an optional operation 112, an optional opera-
tion 132, an optional operation 132, an optional operation
134, an optional operation 136, an optional operation 138, an
optional operation 142, an optional operation 144, an optional
operation 144, or an optional operation 148, in accordance
with various embodiments of the invention.

The optional operation 112 may include determining a
geographic range surrounding a point for reception of a
broadcast. A destination for a particular transmission may be
a particular geographic point, and no further. The destination
for a particular transmission may also include a range sur-
rounding a particular geographic point. In some environ-

10

15

20

25

30

40

45

50

55

60

10

ments, a buffer, or error-correcting or “fudge factor” may be
added to the range for the transmission, such that the trans-
mission propagates a distance beyond the destination point.
The “fudge factor” may be provided to account for inaccura-
cies in sensing the parameter, or to account for a delay in
receipt of information (a time-delayed weather report, for
example) during which delay conditions may have changed.
In different environments, a transmission may be intended for
an area surrounding a particular point, where any receiving
equipment within that area could receive the transmission.
For example, in the example of an aircraft approaching a
particular destination airport, a pilot may desire to broadcast
his or her intentions upon arriving at that airport to any other
aircraft in the vicinity. Accordingly, the desired area for the
transmission to be received could be a 12 mile radius ring
surrounding the destination airport, which represents the geo-
graphic range surrounding a point for reception of the broad-
cast. If the aircraft’s present location is 20 miles from the
destination airport and the pilot wishes a broadcast to be heard
everywhere within a 12 mile ring, the broadcast may be
adjusted so as to transmit 32 miles away (20 miles to the
destination airport plus another 12 mile radius).

The optional operation 132 may include receiving GPS
coordinates associated with at least one of the transmitter of
the broadcast or the destination of the broadcast. The radio
may use GPS coordinates for its current location to determine
proximity to an obstruction, for example. The GPS coordi-
nates may be combined with a database retrieval, wherein an
obstruction database indexed by location is stored in the
database. The radio may receive GPS coordinates for a des-
tination, either by retrieving the coordinates from a database
or perhaps through reception of the coordinates from a sepa-
rate transmission. The coordinates for the source and desti-
nation may be used to compute a distance, or as previously
disclosed may be used for determining another condition
related to the transmission such as a depth below sea-level,
obstructions in the line-of-sight or a location and/or proxim-
ity of an alternate transmitter or receiver. GPS coordinates, as
disclosed herein, can be any indication of a point in geo-
graphical terms, including latitude and longitude, hours,
degrees and minutes, GLONASS coordinates, a radius and a
vector, absolute or relative references, etc.

The optional operation 134 includes receiving at least one
air temperature associated with at least one of the transmitter
of the broadcast or the destination of the broadcast. An air
temperature may be an ambient air temperature. It may be a
measured or a predicted air temperature. It may be real-time,
near real-time or previously recorded temperature. The tem-
perature may refer to a point at or near the transmitter, at or
near the destination, or any point in between. The temperature
may be Fahrenheit, Celsius, Kelvin or any other means of
expressing a temperature.

The optional operation 136 includes receiving at least one
atmospheric condition associated with at least one of the
transmitter of the broadcast or the destination of the broad-
cast. An atmospheric condition may include a temperature, a
barometric pressure, a wind condition, a height of a cloud
layer, a thickness of a cloud layer, the number and type of a
plurality of cloud layers, a solar condition, a precipitation
condition, an electrical charge condition, a lightning condi-
tion, a sun, moon or other celestial body position relative to
the transmitter (wherein the transmitter may be earth-based,
in orbit, or in space), sunspots, solar flares, etc. The atmo-
spheric condition may be detected using a sensor integrated
with or operably coupled with the radio, or may be received
by the radio, or may be read from a database integrated with
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or operably connected with the radio. The condition may be a
present condition, a past condition, a future condition or a
predicted condition.

The optional operation 138 includes receiving at least one
interference condition associated with at least one of the
transmitter of the broadcast or the destination of the broad-
cast. An interference condition may be detected using a sen-
sor integrated with or operably connected to the radio, or
information about the interference condition may be received
by the radio in a separate transmission, or information about
the interference condition may be inferred from a separate
transmission, or the interference condition may be found
through a database lookup using a database integrated with
the radio or located remotely from the radio. An interference
condition may be one or more of a magnetic condition, a
crosstalk condition, another transmitter on the same fre-
quency, a transmitter on an adjacent or nearby frequency with
sufficient bandwidth to encroach on the frequency, a difterent
transmitter at a higher power, an inadequate shielding condi-
tion, etc.

The optional operation 142 includes receiving one or more
at least partial obstructions associated with at least one path
between the transmitter of the broadcast or the destination of
the broadcast. An obstruction may be detected by the radio, by
a sensor integrated with or operably connected to the radio, or
by a remote system which provides the obstruction informa-
tion to the radio. An obstruction may be found by searching a
database integrated with the radio or remotely located from
the radio about possible obstructions nearby. An obstruction
may be a permanent obstruction, such as a mountain reaching
a particular altitude or an office building on the street along
which a cellular phone user is walking. Or, an obstruction
may be a temporary. For example, a handheld mobile device
with an integrated Wi-Fi radio being used in a warehouse may
have temporary obstruction conditions as inventory is moved
in and out of the warchouse. By accessing a database, the
radio can be aware of a warehouse full of inventory and
obstructions between the radio and an access point, or the
radio can be aware of a warehouse that is empty having
relatively few obstructions between the radio and the access
point. An obstruction may include a number of interior and/or
exterior walls in a building. For example, a mobile device
with access to a database regarding the floor plan for all floors
of a building and the location of all access points in the
building can know how many walls and/or floors the trans-
mission must pass through to reach the access point. A smart-
phone with a similar database containing all floor plan infor-
mation of all buildings in a city may know how many walls,
floors, buildings or other obstructions lie between the smart-
phone and the cellular tower.

The optional operation 144 includes receiving at least one
altitude associated with at least one of the transmitter of the
broadcast or the destination of the broadcast. An altitude may
be received from GPS coordinates, either from an integrated
GPS, Loran, GLONASS, altimeter, or other altitude-provid-
ing system integrated into or operably connected with the
radio. Altitude information about either the transmitter or the
destination for the transmission may be received from a
remote source, or through a database lookup. Altitude infor-
mation combined with obstruction information may provide
information regarding the required signal to clear an obstruc-
tion as opposed to trying to broadcast through the obstruction
or by reflection.

The optional operation 146 includes receiving at least one
density of the medium through which the broadcast is trans-
mitted between the transmitter of the broadcast and the des-
tination of the broadcast. The medium may be air in the case
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of a wireless radio. The medium could also be air and water,
as in the case of a submarine transmitting to a satellite. The
density of the air may vary at different altitudes. Density may
also refer to the density of the content of obstructions. A
warehouse full of kitty litter provides much higher density
obstructions than a warehouse full of bubble-wrap. Density
may be assessed by any sensor integrated with or operatively
coupled to the radio, including at least a transmissometer or
other device for measuring transmissivity. Density may be
obtained by searching a database, for examining the content
of obstructions in the warehouse in the form of the type of
inventory, for example. Density may also be included in infor-
mation received from another transmission, or computed
based on location information and a projected path of a trans-
mission, including at least one or more projected reflective
paths of a transmission. Density may refer to the ability of a
non-wireless medium to carry the signal, for example a
capacitance, inductance or resistance of a metal conductor, or
the optical loss associated with an optical medium such as
fiber optic cable. Density may be assessed with a time-do-
main reflectometer, or information about breaks in a physical
media may be received from a database or through a trans-
mission. In some embodiments, density may be defined as,
equivalent to or proportional to transmission capacity.

The optional operation 148 includes receiving from one or
more of a database associated with the hardware, a sensor
associated with the hardware, or at least one other transmis-
sion at least one signaling parameter associated with a con-
dition affecting the broadcast. In some embodiments, signal-
ing parameters may be received from sensors either
integrated with or operationally connected to the radio. The
signaling parameters may be received from a remote sensor
via a separate transmission or via a physical connection. The
parameters may represent a real-time measurement of a sig-
naling parameter, a near real-time measurement, a past mea-
surement or a prediction of a future value of the signaling
parameter. The parameter may be a result of a database
search, including searching a database encoded in hardware
contained by the radio or operatively coupled with the radio.
The database may contain statistical, geographical, topo-
graphical or historical information, or any other type of data
useful for ascertaining a signaling parameter. Signaling
parameters may be estimated using a value derived or mea-
sured from a previous or current transmission.

FIG. 3 illustrates an alternative embodiment of the opera-
tional flow 100 of FIG. 1. The operational flow may include
one or more of an optional operation 152, an optional opera-
tion 154, or an optional operation 156, in accordance with
various embodiments of the invention. The operational flow
100 may further include optional operation 170, in accor-
dance with a different embodiment of the invention.

The optional operation 152 includes adjusting one or more
signal strengths for the broadcast. A particular power for a
transmission may be selected which results in a certain signal
strength, the signal strength intended to provide adequate
reception of the transmission at a destination or range sur-
rounding the destination. For transmissions which involve
broadcasting on different frequencies, different power set-
tings and/or signal strengths may be selected or obtained.
Transmit power or signal strength may result from radio
characteristics such as a wattage, voltage, current, a type of
antenna, radiation, reflectance, resistance, capacitance,
inductance, conductance, attenuation, or from a directional
antenna direction, and may be provided in measurements of
decibel microvolts per meter or milliwatts.

The optional operation 154 includes adjusting one or more
frequency bandwidths for the broadcast. A broad selection of
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bandwidth may be selected to, for example, make up for
frequency ranges which are congested or where selection of
transmit power does have the desired result. Adjusting one or
more frequency bandwidths may include utilizing an addi-
tional frequency portion of the spectrum, whether contiguous
or non-continguous.

The optional operation 156 includes adjusting one or more
frequencies for the broadcast. A particular frequency may be
chosen for a particular destination as assigned by an external
entity. For example, selecting a particular destination airport
may result in a database lookup which chooses a common
traffic advisory frequency (CTAF) for the airport and selects
that frequency. In different embodiments, a frequency is cho-
sen for optimization of signal strength, antenna characteris-
tics, to reduce congestion or in light of existing use of a
particular frequency or neighboring frequency.

The optional flow 100 may include an optional operation
170, which continues the operational flow by including deter-
mining at least one alternate destination for the broadcast.
Should the operational flow determine that a transmission to
a particular destination would have less optimal characteris-
tics than to an alternate destination, one or more alternate
destinations for the transmission may be chosen utilizing the
aforementioned methods or other means.

FIG. 4 illustrates an example of an operational flow asso-
ciated with optimizing broadcasts. FIG. 4 and several follow-
ing figures may include various examples of operations flows,
discussions and explanations with respect to the above-de-
scribed embodiments. However, it should be understood that
the operational flows may be executed in a number of other
environments and contexts, and/or in modified versions of
FIG. 4. Also, although the various operational flows are illus-
trated in a sequence(s), it should be understood that the vari-
ous operations may be performed in other orders than those
which are illustrated, and/or may be performed concurrently.

After a start operation, the operational flow 200 includes a
receiving operation 210. The receiving operation receives an
area associated with transmitted broadcasts. The area associ-
ated with transmitted broadcasts may be a range about a
particular point of interest to the receiving radio or the opera-
tor of the receiving radio. For example, a pilot flying an
aircraft to a particular airport who is 15 miles away from that
airport may be interested in transmissions originating any-
where between the aircraft and the destination, and within a
12-mile ring of the destination. The pilot may not be inter-
ested in receiving transmissions originating from locations
outside of that area (from an airport 50 miles behind the
aircraft, for example, or from an airport 30 miles beyond the
destination airport).

The operational flow 200 also includes a determining
operation 230. The determining operation determines a mini-
mum signal strength corresponding with the area. The mini-
mum signal strength may be determined using techniques
disclosed elsewhere herein. For example, a pilot navigating to
a particular destination airport 15 miles away may only wish
to hear signals with a certain signal strength which corre-
sponds to aircraft radios within the 12-mile ring about the
destination airport. Taking into consideration frequencies for
other airports in the vicinity, distances, temperatures,
obstructions, altitudes and other characteristics, the determin-
ing operation correlates a particular signal strength given a
current position relative to the destination airport which
would indicate that a transmission is within the ring.

The operational flow also includes an adjusting operation
250. The adjusting operation includes adjusting a receive
selectivity for filtering broadcasts below the minimum signal
strength. For example, the adjusting operation may affect a
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squelch control of an aircraft radio, increasing the squelch
(increasing the selectivity) to filter out extraneous and lower
signal-strength transmissions as the aircraft gets closer to the
destination.

At least one of the receiving operation 210, determining
operation 230 or adjusting operation 250 is at least partially
implemented in hardware. The hardware may include selec-
tivity circuitry for which filtering transmissions below a par-
ticular signal is achieved according to the adjusting operation
250. The receiving operation 210 may include a reference to
an area by a user, for example, inputting a destination through
a keypad integrated with the radio or by using a combination
of knobs and push-buttons. The determining operation 230
may include computing, using one or more Microprocessors
integrated with the radio, given a range of locations, an
assumed signal strength, a distance or other signal parameters
associated with transmission conditions, a signal strength
below which a signal would be so weak that it is assumed to
be outside of the area from which transmissions are desired to
be heard. The foregoing examples of aspects of the invention
which may be at least partially implemented in hardware are
exemplary only and meant to be non-limiting.

FIG. 5 illustrates an alternative embodiment of the opera-
tional flow 200 of FIG. 4. The operational flow may include
one or more of an optional operation 212, an optional opera-
tion 232, an optional operation 234, or an optional operation
252, in accordance with various embodiments of the inven-
tion.

The optional operation 212 may include determining a
geographic range surrounding a point for transmitted broad-
casts, the geographic range including points from which
transmitted broadcasts are not filtered. In some embodiments,
it may be desirable to hear only broadcasts that are estimated
to originate from within a 4-mile ring of a certain point. In
different embodiments, it may be desirable to hear broadcasts
that originate from within a 30 radius of a certain point. In
some embodiments, the determination of the geographic
range may not be measured by a radius about a certain point,
but rather by a set of geographic coordinates bounding an area
in 3 dimensions, where transmissions originating from within
the bounded area are desirable and others are not.

The optional operation 232 may include determining a
minimum signal strength corresponding with the area based
at least in part on one or more of a temperature, an atmo-
spheric condition, a density associated with a medium
through which the broadcasts are transmitted, a frequency
bandwidth, a frequency, an altitude, or an at least partial
obstruction. In some embodiments, a broadcast received with
a lower signal strength may sneak through a desired selectiv-
ity setting because overcast conditions permit the weaker
signal to be reflected from low clouds. Or, an ambient air
temperature may permit a signal to travel farther than normal,
so the selectivity would be automatically increased to raise
the threshold and permitting only transmissions with strong
signal strength correlated with close-in transmission to be
heard.

The optional operation 234 may include receiving from
one or more of a database associated with the hardware, a
sensor associated with the hardware, or at least one other
transmission at least one signaling parameter associated with
a condition affecting the broadcast; and determining a mini-
mum signal strength corresponding with the area based at
least in part on the at least one signaling parameter, including
at least one or more of a temperature, an atmospheric condi-
tion, a density associated with a medium through which the
broadcasts are transmitted, a frequency bandwidth, a fre-
quency, an altitude, or an at least partial obstruction. A search
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of'an obstruction database, for example, may reveal that a line
of sight between an aircraft and a destination airport of inter-
est may be clear from a certain point, but obstructed from a
different point. In such circumstances the operational flow
may alter the threshold signal strength to filter out additional
broadcasts that are not correlated with a location within the
desired range. A lightning detector may alternatively detect
that lightning is disrupting transmissions and altering the
signal strength of received transmissions, requiring a lower-
ing of the selectivity to permit desired transmissions to be
received.

The optional operation 252 may include adjusting a receive
selectivity for a receiver based at least in part on the distance
between the receiver and a geographic point. A pilot may only
desire to hear transmissions no further than within a ring
about a destination airport. As the pilot gets closer to the
destination airport, the operational flow increases the receive
selectivity to account for the increased signal strength of
broadcasts originating closer to the aircraft. The goal is to
adjust the selectivity to keep the radius within which broad-
casts that are transmitted may be received constant as the
aircraft gets closer to the airport.

FIG. 6 illustrates a system 300 for transmitting or receiving
optimized broadcasts. The system includes at least one of
means for transmitting 310 or means for receiving 320. The
system also includes means for determining 330. The system
also includes means for adjusting 350. Other system compo-
nents may be included in various embodiments of system 300
consistent with the spirit of this disclosure, including a variety
of sensors, transceivers, databases and/or data stores, etc.

System 300 includes at least one of means 310 for trans-
mitting a broadcast or means 320 for receiving a broadcast.

System 300 includes means 330 for determining at least
one signaling parameter associated with a condition affecting
the broadcast.

System 300 includes means 350 for adjusting one or more
of a signal strength, a frequency, a frequency bandwidth, a
receive sensitivity, or a destination for a broadcast.

FIGS. 7a and 7b depict an exemplary environment in
which an embodiment of the invention may be implemented.
Inan exemplary embodiment, the operational flows described
herein may be embodied at least in part in a radio installed in
an aircraft, such as exemplary aircraft 10 approaching an
airport 18. Also near airport 18 is a second aircraft 12. The
existence of aircraft 12 is of interest to the pilot of aircraft 10,
since aircraft 12 is within 8 miles of the airport to which
aircraft 10 is going. Also depicted is aircraft 14. Aircraft 14 is
at least 28 miles from aircraft 10 and its existence may be of
no interest whatsoever to aircraft 10. However, all of aircraft
10, 12 and 14 may be transmitting on the same radio fre-
quency. In the case of aircraft 14, it may be bound for an
airport that is not airport 18, but that different airport may
share the same frequency with aircraft 18. It would be desir-
able for the radio of aircraft 10 to automatically adjust its
selectivity (increase its squelch) so as to hear only transmis-
sions from aircraft 12 but not aircraft 14.

In some embodiments, using operational methods
described within the instant disclosure, upon a determination
of the distance to airport 18 and receiving an area around
airport 18 from which the pilot of aircraft 10 would like to
hear originating radio broadcasts, the aircraft radio onboard
aircraft 10 may select a squelch or selectivity level accord-
ingly. For example, the aircraft radio in aircraft 10 may deter-
mine that transmissions from aircraft within an 8 mile radius
of airport 18, given the distance between aircraft 10 and
airport 18 (and the outer boundary of'its 8 mile ring) will have
a particular signal strength n. The radio may utilize an
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onboard GPS to determine the location of the aircraft in which
it is installed. The radio may search a database internal to the
radio or operably connected to the radio for the location of the
airport 18, for the purposes of determining the distance
between aircraft 10 and airport 18 and correlating signal
strength with distance appropriately. The radio may further
adjust the receive sensitivity (the “squelch”) so that transmis-
sions below the signal strength threshold of n are not heard by
the pilot, but transmissions above the threshold are heard by
the pilot.

FIG. 7a shows aircraft 10 relatively far from the 8-mile ring
bounded by boundaries 16. An operational method according
to the invention would ascertain and use the distance as
described above, and dynamically compute and set a receive
selectivity so that broadcasts originating from the outside
edge of the 8-mile ring are filtered out. FIG. 76 shows aircraft
10 relatively nearer to the 8-mile ring bounded by boundaries
16. The operational method according to the invention would
account for the change in location and distance from the
airport, update the signal strength corresponding to broad-
casts within the 8-mile ring (which would be stronger than in
FIG. 7a) and further adjust the receive sensitivity to filter out
transmissions. Note in FIG. 7bthat aircraft 14 is closer than in
FIG. 75, so the selectivity must be increased to continue to
keep its transmissions from being heard. It is intended that the
computation of the signal strength correlating to transmis-
sions originating from inside the desired area and correspond-
ing adjustment of the receive selectivity take place continu-
ously, many times a second and more rapidly than a human
could possibly achieve such computations in order to provide
the optimal correlation of signal strength with receive selec-
tivity.

FIGS. 8a and 85 depict an additional exemplary environ-
ment in which a different embodiment of the invention may
be implemented. The aspects of FIG. 8a are similar to that
described for FIG. 7a. However, FIG. 86 depicts a change in
weather conditions, where cloud 20 is now between aircraft
10 and aircraft 12 and 14. According to methods described
elsewhere herein, the aircraft radio in aircraft 10 may receive
real-time or near real-time information about atmospheric
and/or temperature conditions, such as the existence of cloud
20. Cloud 20 in the line of sight between aircraft 10 and
aircraft 12 means that transmissions by aircraft 12 will have a
weaker signal strength when received at aircraft 10. Likewise,
transmissions by aircraft 14 will have a weaker signal
strength when received at aircraft 10 following penetration
through cloud 20, or when a reflected signal from aircraft 14
is received at aircraft 10. Thus, the methods taught herein
allow for adjustment of receive selectivity corresponding to a
signal strength threshold correlated with a desired area from
which transmissions are to be heard. The cloud conditions are
sensed or received, the signal strength threshold for transmis-
sions is lowered and the selectivity is adjusted accordingly.

The examples provided in the descriptions corresponding
to FIGS. 7a, 7b, 8a and 85 are strictly non-limiting examples.
The methods and systems described herein may be imple-
mented with reference to any environment, feature, or
embodiment taught, suggested or within the spirit of the
instant application. No specific applicability or limitation to
aircraft, VHF radio communication, and/or cloud conditions
is intended.

The foregoing detailed description has set forth various
embodiments of the systems, apparatus, devices, computer
program products, and/or processes using block diagrams,
flow diagrams, operation diagrams, flowcharts, illustrations,
and/or examples. A particular block diagram, operation dia-
gram, flowchart, illustration, environment, and/or example
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should not be interpreted as having any dependency or
requirement relating to any one or combination of compo-
nents illustrated therein. For example, in certain instances,
one or more elements of an environment may be deemed not
necessary and omitted. In other instances, one or more other
elements may be deemed necessary and added.

Insofar as such block diagrams, operation diagrams, flow-
charts, illustrations, and/or examples contain one or more
functions and/or operations, it will be understood that each
function and/or operation within such block diagrams, opera-
tion diagrams, flowcharts, illustrations, or examples can be
implemented, individually and/or collectively, by a wide
range of hardware, software, firmware, or virtually any com-
bination thereof unless otherwise indicated. In an embodi-
ment, several portions of the subject matter described herein
may be implemented via Application Specific Integrated Cir-
cuits (ASICs), Field Programmable Gate Arrays (FPGAs),
digital signal processors (DSPs), or other integrated formats.
However, those skilled in the art will recognize that some
aspects of the embodiments disclosed herein, in whole or in
part, can be equivalently implemented in circuits, as one or
more computer programs running on one or more computers
(e.g., as one or more programs running on one or more com-
puter systems), as one or more programs running on one or
more processors (e.g., as one or more programs running on
one or more microprocessors), as firmware, or as virtually any
combination thereof, and that designing the circuitry and/or
writing the code for the software and or firmware would be
well within the skill of one of skill in the art in light of this
disclosure. In addition, those skilled in the art will appreciate
that the mechanisms of the subject matter described herein
are capable of being distributed as a program product in a
variety of forms, and that an illustrative embodiment of the
subject matter described herein applies regardless of the par-
ticular type of signal bearing medium used to actually carry
out the distribution. Examples of a signal bearing medium
include, but are not limited to, the following: a recordable
type medium such as a floppy disk, a hard disk drive, a
Compact Disc (CD), a Digital Versatile Disk (DVD), a digital
tape, a computer memory, etc.; and a transmission type
medium such as a digital and/or an analog communication
medium (e.g., a fiber optic cable, a waveguide, a wired com-
munications link, a wireless communication link, etc.).

Those having skill in the art will recognize that the state of
the art has progressed to the point where there is little distinc-
tion left between hardware and software implementations of
aspects of systems; the use of hardware or software is gener-
ally (but not always, in that in certain contexts the choice
between hardware and software can become significant) a
design choice representing cost vs. efficiency tradeoffs.
Those having skill in the art will appreciate that there are
various vehicles by which processes and/or systems and/or
other technologies described herein can be effected (e.g.,
hardware, software, and/or firmware), and that the preferred
vehicle will vary with the context in which the processes
and/or systems and/or other technologies are deployed. For
example, if an implementer determines that speed and accu-
racy are paramount, the implementer may opt for a mainly
hardware and/or firmware vehicle; alternatively, if flexibility
is paramount, the implementer may opt for a mainly software
implementation; or, yet again alternatively, the implementer
may opt for some combination of hardware, software, and/or
firmware. Hence, there are several possible vehicles by which
the processes and/or devices and/or other technologies
described herein may be effected, none of which is inherently
superior to the other in that any vehicle to be utilized is a
choice dependent upon the context in which the vehicle will
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be deployed and the specific concerns (e.g., speed, flexibility,
or predictability) of the implementer, any of which may vary.
Those skilled in the art will recognize that optical aspects of
implementations will typically employ optically-oriented
hardware, software, and or firmware. Those skilled in the art
will recognize that optical aspects of implementations will
typically employ optically-oriented hardware, software, and
or firmware.

In a general sense, those skilled in the art will recognize
that the various aspects described herein which can be imple-
mented, individually and/or collectively, by a wide range of
hardware, software, firmware, or any combination thereof
can be viewed as being composed of various types of “elec-
trical circuitry.” Consequently, as used herein “electrical cir-
cuitry” includes, but is not limited to, electrical circuitry
having at least one discrete electrical circuit, electrical cir-
cuitry having at least one integrated circuit, electrical cir-
cuitry having at least one application specific integrated cir-
cuit, electrical circuitry forming a general purpose computing
device configured by a computer program (e.g., a general
purpose computer configured by a computer program which
at least partially carries out processes and/or devices
described herein, or a microprocessor configured by a com-
puter program which at least partially carries out processes
and/or devices described herein), electrical circuitry forming
a memory device (e.g., forms of random access memory),
and/or electrical circuitry forming a communications device
(e.g., amodem, communications switch, or optical-electrical
equipment). Those having skill in the art will recognize that
the subject matter described herein may be implemented in an
analog or digital fashion or some combination thereof.

Itwill be understood by those within the art that, in general,
terms used herein, and especially in the appended claims
(e.g., bodies of the appended claims) are generally intended
as “open” terms (e.g., the term “including” should be inter-
preted as “including but not limited to,” the term “having”
should be interpreted as “having at least,” the term “includes”
should be interpreted as “includes but is not limited to,” etc.).

It will be further understood by those within the art that if
a specific number of an introduced claim recitation is
intended, such an intent will be explicitly recited in the claim,
and in the absence of such recitation no such intent is present.
For example, as an aid to understanding, the following
appended claims may contain usage of the introductory
phrases “at least one” and “one or more” to introduce claim
recitations. However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to inven-
tions containing only one such recitation, even when the same
claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an” (e.g., “a”
and/or “an” should typically be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-
tion, even if a specific number of an introduced claim recita-
tion is explicitly recited, those skilled in the art will recognize
that such recitation should typically be interpreted to mean at
least the recited number (e.g., the bare recitation of “two
recitations,” without other modifiers, typically means at least
two recitations, or two or more recitations).

Furthermore, in those instances where a convention analo-
gous to “at least one of A, B, and C, etc.” is used, in general
such a construction is intended in the sense one having skill in
the art would understand the convention (e.g., “a system
having at least one of A, B, and C” would include but not be
limited to systems that have A alone, B alone, C alone, A and
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B together, A and C together, B and C together, and/or A, B,
and C together, etc.). In those instances where a convention
analogous to “at least one of A, B, or C, etc.” is used, in
general such a construction is intended in the sense one hav-
ing skill in the art would understand the convention (e.g., “a
system having at least one of A, B, or C”” would include but
not be limited to systems that have A alone, B alone, C alone,
A and B together, A and C together, B and C together, and/or
A, B, and C together, etc.). It will be further understood by
those within the art that virtually any disjunctive word and/or
phrase presenting two or more alternative terms, whether in
the description, claims, or drawings, should be understood to
contemplate the possibilities of including one of the terms,
either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or
“B” or “A and B.”

The herein described aspects depict different components
contained within, or connected with, different other compo-
nents. It is to be understood that such depicted architectures
are merely exemplary, and that in fact many other architec-
tures can be implemented which achieve the same function-
ality. In a conceptual sense, any arrangement of components
to achieve the same functionality is effectively “associated”
such that the desired functionality is achieved. Hence, any
two components herein combined to achieve a particular
functionality can be seen as “associated with” each other such
that the desired functionality is achieved, irrespective of
architectures or intermedial components. Likewise, any two
components so associated can also be viewed as being “oper-
ably connected,” or “operably coupled,” to each other to
achieve the desired functionality. Any two components
capable of being so associated can also be viewed as being
“operably couplable” to each other to achieve the desired
functionality. Specific examples of operably couplable
include but are not limited to physically mateable and/or
physically interacting components and/or wirelessly inter-
actable and/or wirelessly interacting components.

While various aspects and embodiments have been dis-
closed herein, other aspects and embodiments will be appar-
ent to those skilled in the art. The various aspects and embodi-
ments disclosed herein are for purposes of illustration and are
not intended to be limiting, with the true scope and spirit
being indicated by the following claims.

What is claimed is:

1. An aircraft radio circuitry arrangement of an aircraft
radio for reducing effects of Common Traftic Advisory Fre-
quency (CTAF) radio congestion, comprising:

circuitry configured for receiving at least (i) an indication

of an airport, (ii) a geographic range surrounding the
airport, and (iii) a CTAF frequency associated with the
airport;

circuitry configured for determining a first distance

between the aircraft radio and the airport;

circuitry configured for providing an indication of a first

squelch value based at least in part on (a) the determined
first distance between the aircraft radio and the airport,
(b) the geographic range surrounding the airport, and (c)
an assumed fixed transmission signal strength; and
circuitry configured for providing an indication of a second
squelch value based at least in part on (a) a determined
second distance between the aircraft radio and the air-
port, (b) the geographic range surrounding the airport,
and (c) the assumed fixed transmission signal strength,
wherein the second squelch value is operable to alter a
signal strength threshold associated with the aircraft
radio audibly emitting received CTAF radio broadcasts

20

as a function of the determined second distance between

the aircraft radio and the airport.
2. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for determining a first distance

5 between the aircraft radio and the airport comprises:

circuitry configured for sensing, using a GPS operably
coupled with the aircraft radio, a location of the aircraft
radio; and
circuitry configured for determining a distance between the
10 aircraft radio and the airport based at least in part on the
sensed location of the aircraft radio and one or more
geographic coordinates related to the airport, the one or
more geographic coordinates obtained from a database
operably coupled with the aircraft radio.

15 3. The aircraft radio circuitry arrangement of claim 2,
wherein circuitry configured for determining a distance
between the aircraft radio and the airport based at least in part
on the sensed location of the aircraft radio and one or more
geographic coordinates related to the airport, the one or more

20 geographic coordinates obtained from a database operably
coupled with the aircraft radio comprises:

circuitry configured for determining a distance between the
aircraft radio and the airport based at least in part on an
altitude of the aircraft radio and an altitude of the airport.

25 4. A method for an aircraft radio for reducing effects of
Common Traffic Advisory Frequency (CTAF) radio conges-
tion, comprising:

receiving, at the aircraft radio, atleast (i) an indication of an
airport, (ii) a geographic range surrounding the airport,

30 and (iil) a CTAF frequency associated with the airport;

determining, by the aircraft radio, a first distance between
the aircraft radio and the airport;

providing, by the aircraft radio, an indication of a first
squelch value based at least in part on (a) the determined

35 first distance between the aircraft radio and the airport,

(b) the geographic range surrounding the airport, and (c)

an assumed fixed transmission signal strength; and
providing, by the aircraft radio, an indication of a second

squelch value based at least in part on (a) a determined

40 second distance between the aircraft radio and the air-

port, (b) the geographic range surrounding the airport,
and (c) the assumed fixed transmission signal strength,
wherein the second squelch value is operable to alter a
signal strength threshold associated with the aircraft

45 radio audibly emitting received CTAF radio broadcasts

as a function of the determined second distance between

the aircraft radio and the airport.
5. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a

50 second squelch value based at least in part on (a) a determined
second distance between the aircraft radio and the airport, (b)
the geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength comprises:

circuitry configured for determining whether the distance

55 between the aircraft radio and the airport is decreasing

and, if the distance between the aircraft radio and the
airport is decreasing, providing an indication of a second
squelch value that is increased relative to the first
squelch value.

60 6. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for receiving at least (i) an indi-
cation of an airport, (ii) a geographic range surrounding the
airport, and (iii) a CTAF frequency associated with the airport
comprises:

65  circuitry configured for at least one of receiving an indica-

tion of a frequency and determining an airport via at least
a search of a database associating frequencies and air-
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ports, or receiving an indication of an airport and deter-
mining a frequency via at least a search of a database
associating airports and frequencies.

7. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a
second squelch value based at least in part on (a) a determined
second distance between the aircraft radio and the airport, (b)
the geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength comprises:

circuitry configured for at least one of (i) dynamically
increasing a squelch as the distance between the aircraft
radio and the airport decreases, or (ii) dynamically
decreasing the squelch as the distance between the air-
craft radio and the airport increases.

8. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for receiving at least (i) an indi-
cation of an airport, (ii) a geographic range surrounding the
airport, and (iii) a CTAF frequency associated with the airport
comprises:

a user interface of the aircraft radio, the user interface
configured at least for receiving an identifier associated
with an airport;

circuitry configured for determining a location of an airport
based at least in part on a received identifier associated
with the airport, the identifier received via the user inter-
face; and

circuitry configured for determining a frequency associ-
ated with the airport based at least in part on the received
identifier associated with the airport.

9. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for determining a first distance
between the aircraft radio and the airport comprises:

circuitry configured for receiving a GPS location of the
aircraft radio, the GPS location provided by at least one
of GPS circuitry internal to the aircraft radio or by a GPS
source external to the aircraft radio, and circuitry con-
figured for determining a first distance between the
received GPS location and the airport.

10. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for determining a first distance
between the aircraft radio and the airport comprises:

circuitry configured for determining the distance between
the aircraft radio and the airport based at least in part on
a latitude and longitude of the aircraft radio and a lati-
tude and longitude of the airport.

11. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a
second squelch value based at least in part on (a) a determined
second distance between the aircraft radio and the airport, (b)
the geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength comprises:

circuitry configured for providing an indication of a second
squelch value based at least in part on a detected change
in the distance.

12. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a
second squelch value based at least in part on (a) a determined
second distance between the aircraft radio and the airport, (b)
the geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength comprises:

circuitry configured for providing an indication of a second
squelch value based at least in part on one or more time
parameters, the one or more time parameters including
at least one of one or more periodic time parameters or
one or more aperiodic time parameters.
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13. An aircraft radio circuitry arrangement of an aircraft
radio for reducing effects of Common Traffic Advisory Fre-
quency (CTAF) radio congestion, comprising:

means for receiving at least (i) an indication of an airport,

(ii) a geographic range surrounding the airport, and (iii)
a CTAF frequency associated with the airport;

means for determining a first distance between the aircraft

radio and the airport;
means for providing an indication of a first squelch value
based at least in part on (a) the determined first distance
between the aircraft radio and the airport, (b) the geo-
graphic range surrounding the airport, and (¢) an
assumed fixed transmission signal strength t; and

means for providing an indication of a second squelch
value based at least in part on (a) a determined second
distance between the aircraft radio and the airport, (b)
the geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength,

wherein the second squelch value is operable to alter a

signal strength threshold associated with the aircraft
radio audibly emitting received CTAF radio broadcasts
as a function of the determined second distance between
the aircraft radio and the airport.

14. An aircraft radio configured for reducing effects of
Common Traffic Advisory Frequency (CTAF) radio conges-
tion, comprising:

at least one processing device; and

one or more instructions which, when executed by the at

least one processing device, cause the at least one pro-

cessing device to at least:

receive at least (i) an indication of an airport, (ii) a
geographic range surrounding the airport, and (iii) a
CTAF frequency associated with the airport;

determine a first distance between the aircraft radio and
the airport;

provide an indication of a first squelch value based at
least in part on (a) the determined first distance
between the aircraft radio and the airport, (b) the
geographic range surrounding the airport, and (c) an
assumed fixed transmission signal strength; and

provide an indication of a second squelch value based at
least in part on (a) a determined second distance
between the aircraft radio and the airport, (b) the
geographic range surrounding the airport, and (c) the
assumed fixed transmission signal strength,

wherein the second squelch value is operable to alter a
signal strength threshold associated with the aircraft
radio audibly emitting received CTAF radio broad-
casts as a function of the determined second distance
between the aircraft radio and the airport.

15. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a
first squelch value based at least in part on (a) the determined
first distance between the mobile receiver and the location of
interest, (b) the geographic range surrounding the location of
interest, and (c¢) an assumed fixed transmission signal strength
comprises:

circuitry configured for providing the indication of a first

squelch value based at least in part on (a) the determined
first distance between the aircraft radio and the airport,
(b) the geographic range surrounding the airport, and (c)
an assumed signal strength associated with transmis-
sions.

16. The aircraft radio circuitry arrangement of claim 15,
wherein circuitry configured for providing an indication of a
first squelch value based at least in part on (a) the determined
first distance between the aircraft radio and the airport, (b) the
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geographic range surrounding the airport, and (¢) an assumed
fixed transmission signal strength comprises:

circuitry configured for providing the indication of a first

squelch value based at least in part on (a) the determined
first distance between the aircraft radio and the airport,
(b) the geographic range surrounding the airport, and (c)
an assumed fixed strength for all transmissions which
could be received by the aircraft radio.

17. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for providing an indication of a
first squelch value based at least in part on (a) the determined
first distance between the aircraft radio and the airport, (b) the
geographic range surrounding the airport, and (¢) an assumed
fixed transmission signal strength comprise:

circuitry configured for providing the indication of the first

squelch value, the first squelch value operable at least to
at least to unmute one or more outputs of the aircraft
radio during reception of one or more signals on the
received frequency associated with the airport having a
signal strength above a threshold associated with the first
squelch value and to otherwise mute the one or more
outputs of the aircraft radio.

18. The aircraft radio circuitry arrangement of claim 1,
wherein circuitry configured for receiving at least (i) an indi-
cation of an airport, (ii) a geographic range surrounding the
airport, and (iii) a CTAF frequency associated with the airport
comprises:
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circuitry configured for receiving the geographic range
surrounding the airport based at least in part on at least
one of an entry received via a user interface of the air-
craft radio or a database lookup.

19. The aircraft radio circuitry arrangement of claim 1,
further comprising:

at least one non-transitory computer-readable medium
including at least some data associating identifiers
related to airports, geographic coordinates related to the
airports, and frequencies related to the airports.

20. The aircraft radio circuitry arrangement of claim 1,
wherein the aircraft radio circuitry arrangement for reducing
effects of Common Traffic Advisory Frequency (CTAF) radio
congestion is a system operably couplable with the aircraft
radio.

21. The aircraft radio circuitry arrangement of claim 1,
wherein the aircraft radio circuitry arrangement is operable to
reduce radio congestion related to multiple airports within a
vicinity of the aircraft radio being assigned the same CTAF
frequency by setting a squelch threshold such that one or
more transmissions intended for a remote airport are muted
while one or more transmissions intended for a nearby airport
are audibly emitted.



